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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the Application of 
Sang-Hun SEO, et al. 
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Filed: August 28, 2003 

For: SEMICONDUCTOR DEVICE AND METHODS OF 

MANUFACTURING THE SAME 
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Commissioner for Patents 
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Sir: 

The benefit of the filing date of the following prior foreign application filed in the 
following foreign country is hereby requested, and the right of priority provided in 35 U.S.C. 
§119 is hereby claimed: 

APPI TP ATTOTSI MO 2002=51322 - fil^H 9Q August - Pepnhlir of KOREA. 

In support of this claim, filed herewith is a certified copy of said original foreign 
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No. 50-1645. 

Any additional fee(s) necessary to effect the proper and timely filing of the above-paper may 
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1020020051322 o^ }: 2002/10/3 

*H i^/Hefl^l-g; ^tV oj^-ol n ^ofl ^o]^ PM0S e^*]^ 

^/H.eflo]* ol^ol ( ^olE uflEi^- vy + ELsi £}o} ^^co) ^^/= El ]o] o. 
^t!: °l£r°l p NMOS H^l^ojoa ; ^ ^-ai^v yV£*fl7l^l sa<>H : -#7l 

ti}£^l7l^- ^ofl ll^^M- *H ^i/^efl^l-i; oj£. 

£ 7 
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1020020051322 #^ ^7}: 2002/10/3 

^^}^\ ^ oil- ^ {Devices and Method of manufacturing 

semiconductor} 

H 8 ifl*l IE. 15tt £ t^ofl tcf^ S 4€- ^ ^Hl^ ^ 

<3> a. ^ o. ^ oil ;fe*Hr »^o)l ^rtr ^^-S, ^.nf ^^Tfl^ 

t|VE^ih7H rfl 71^^- (stand-by current)7> #7}<5H ^^£f f7}Al 
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1020020051322 #^ 2002/10/3 

?ltf. o)6\] nf^- ( s.^ S^fl^liB^ ^ ^^(short channel effect)* n^}7) 

^ ^SjaJ $J4. ^"71 *V y o V ^*^ Si B^7|A E jo| ^^oj-o^ 

5f# iM*H TllolH ^<3f^ ^?)| ^ *fl^ 2| ^-A] 71 7l 7j- <^ ^ 4 . o] dfl 

, ^^^iL ^14,949, 136 J: °11 7l7flH} "Submicron lightly doped field effect 
transistors"!- -Jd^l^S. «H <go_ c^oj/^^ (Lightly doped drain/source : 
LDD)-§: $>S*M ^ ^^JL4» sfl^r^r <s}^ i^o] 33 %^fl*lJL oirf. 

=LZ\^ ^Efl^l LDD 5fe SiH^liEl^ 33 ii/JEL Ello]4 tUoI^o} 

^-ttl^Sl^ #7>^>7l nfl^l O.Hl^ TlsflAHi^ ^7}f>}7\] S\JL, o)S_ o]*fl £ 

i H 31*1^7} ^3HH =ell<?1^^4 °14 *m 4°H B^ 

^ff-7} GIDLCGate induced drain leakage) JL 4 ofl o^fl ^^^^-7]- ^^rfe r-fl 

, °1 ¥^^1^1 4*fl PM0S B€*1^b|<3} SL&*t ^4 g-*)13°l &4. 

^7ltr 44 ^ ^2fl 71 #^1 £-*fl3^ *M^>7l 4lL> ^o.^, 7fl ^ 
€ a j£^i4 ^ °1« ^l^Kr y o V ^* ^ll^^l &4. 

£, ^"^21 ^-^^ GIDLCGate induced drain leakage) Jl4°11 ¥^^^-7]- 
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1020020051322 %^ <QA- 2002/10/3 

A oM ^*>7l ^<sH £ ^<*IHfe, PMOS H^l^E^^, NMOS H^Ul 

^^4, A o v 7l PMOS B^liE.i<3<*joj) PMOSS^^l^Ei^ TflolHsflli ^ #7l 

NMOS B^^l^^^^l ^€ NMOSH^M^B^ ^o)^^ t #7] PMOS H^l^E^ 

€4, -*7l PMOS H^l^si 7ilo]H2}l£i 32 zl <£^eM tIIoih isfloi^i- 

^ *1^<*H XU ^^^-i- ^*Rr #X1; ^-71 NMOS B^^liB]^ TllolEsfl^ 32 >floi 
— iXH^il- £f^ ptg ^ofl SS.2fl*l^B XI ^ ^^*H PMOS H 31*1 ^3 3] XH 
B Xl€ ^ Xl2 XHB iXH*l ^ VJ fXl <8^€ A o v 7l »| 1 ^^^-i: *H P^g 

<S*M- ^*Kr £XlS <X-¥-<X3H}. 

^-71 XI 1 ^o^dv^ o]^^ 3-b« ^^a1 A>-g-^ -i] 2^*1 ^0.3., PMOS S^*l 

1000 A ^aV^JL, >8-7l XI 1 ^o^nv^ SiN ui Si0N ^ o]^ s>M-l- Aj-g-^-^ ^ o] «]. 
-g- X1<XH XHS^r 4^as *H T^-E^l ^^/JBefltl* W ol-g-ol n 

XI PMOS H^^l^Ei^^^; XMHaHH ^ zl <#ny*°\) XMH ^s)H*| 

♦ «h jl^-iesi ^/jel^^- ^i*v <X£°1, XMH *}<X 

7i^J£3l ^^i/£LEfl9j* £|*V ol^ol p *gd\) ^01^ mQS e^^^e^^;^- ^m] *V ti> 
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1020020051322 #^ 2002/10/3 

£^]7l^l ft^*)'- Aj- 7 j tiV£^7l^; ^^M- *H JL^S.*) 

<11> £ p M0S H31*liEi 0 j^32}-, NMOS H^^l^B^^aq-, ^-71 PMOS H^^l^B^^ofl 

^€ PMOSH^l^E^ ?ll°lB3fl€ ^ ai- 7 | H^l^Ei <g <*<>ll tgA^s} NMOSB^^l 

^olBsfl^s}-, A oM PMOS H^^l^Ei^ TIME Pfi3S *M 

ii/^el)?]!- ^ ^€ 5fe n €4, #7l PMOS H^^liE^ TflolHsfl 

^3- oi^o] ^oi^ ^ 711 °1B sfl^ n>^a^ <5>cr| 7^£o] ^/=eii<y^- ^ °1 

^€ #1" p ^W]^, ti>S^7l^ p M0S B^j^o) 7llolH2fl 

H ^ NMOS H^l^E^ TllolE^^o) ^v«.ci] ^f^"§- ^^Kn, #7] ^2l-# ^^1 

#7l NMOS B^H^liE^ TflolEafl^ ^ ^2 TlMH i^-tb P^ -^^1 ^12 S. 

Sf^liB *g^*H PMOS B^^E-j^ ^olE axflig ^ ^12 7))°}B. # 

-M ^€ #71 ^^Hr 4iai *M p^ ^/ -e^J-i- 3*1 °l£r 

^^Rr ^^1; ^ #71 A cHl f^g^* ^£ ^*Rr ^7115. 

<12> ^sgu^o. siN SiQN - ^ AV-g-^Jl, A o V 7 ) ^-^nV^ fE^B ( coba l t ) 

^*}JL, 1000 A u>^-3i^>c(-. 
<13> x &> ^ ^ o_ ± ^o] £ ^ o. ^ tiV £ ^ 71^-sl-; #7} ti]-r=^ p M0S e^^a 

E^ <^ tfofl TllolB AV^oV TflolH JE^O.^ ^A^ 7HolE3)lBij4 ( Aj-7] ^ o] E 

3fl€ «>£^ 7l^T vflofl 7]^£Ol ^/jBeflOl-a; ^ Ol^Oj^ > Aj-71 
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1020020051322 #^ U*}: 2002/10/3 

?1MH 2fl€4^ <H£ 35=3} ££-!=• JL^££] ^/c^o]^- o]*V o]^- 

^^-i: ^wl# PMOS H^l^&l 4; #7l #£31 7l#£l NMOS H^l^Ei ^6\) ^ 

°1B ^ ^olH £##^.3. *§^# TlMB^^, 711 o]H 4# #£ 

31 7l# iflofl 7-^££] rdii/JELeflo]^ ^# ^^#4, A o V 7) Tfl o] E 

4^ 7>7>^ 7^511- ^ -H^SL^ ^/JELefloj-a- 31 # ^wl^V NMOS H^S 

< M > a, ^-Br PMOS Bqfl^^B^^sf, a o > 7 ) PM0S H^^l^B^^ofl *g>^€ PM0SB 

^E^^iEi^l TflolHsflHi^, #7) PMOS H^fl^l^B^ TlHB 2flfi# ^i3S *H 7^£ 
^ d^/I=Efl<y oj-g-o] ^og^ ^ n ^o] ^H]^, #£3l7l#2] ##°H 

31 1 *l^Rr #31; #71 PMOS H^^l^E^ 3MB sflEi ^ 3l2 711 °1B isll 

°H tf-^ ^# 3U "fiaS *H P^ 1H ^££1 4i^/ £31 #^ ^ 

# °1^ ^ 0 d*Rr #711; ^ A o V 7l 441" ^Hl ^^*>ul ^-g- ^*Hr 

#7115. <3^-<3#Cf. 

<15> ^ ^ ±^2) c^A^ ^ #.E31 71^4; ^>7l #£31 71 #5] PMOS B^ 

7l^Ei <g<* #6{| 711 °1B #S)-# ^ 711 °1H £##JLB TlMB^^, ^7l Tfl o] 

B sfl# u>£31 7m iflofl ^£ 7-l^£^ ^^/=ellol# ^ ol^og^^ ; 

A o v 7l 31<3B ^H^Hr ^£^1 7ls]# ££4| ^# Jl^£^l ^/ceflo] o^^v 

°l^^#^r ^«1# PMOS B^l^S cl^-^##. 
<16> £ , £ 7llolH5ll#^: *}<3 7-1 ^£ol ii/E^Jf #7} 711 

°lB ^#S1 <#=§^ofl 711 OlB ^M^} ^# #£3l7l# ##ofl ^^nV^. ^ S}<3 
°1« <5f<3 ^/£31#^ ol^ol ^5]^ ^ 3l^#^. 
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1020020051322 #^ Q*}'- 2002/10/3 

<17> O^}, ^Jfjg B^-°r M. i^TgO} ti>^-3l*l ^A] oflofl cfl^fl ^*)]a>] 

*H1°J ^ 7lMB*§ 1>H^1^> oji- *fl3:SRr *V ^^i£olrf. 

<19> £ 1 ifl^l E 7f ^ ^o\] oj ^Al^o] TflolB^ «K£*ll4i*} 31 °1# 

<20> £ 1^- %v^>^ ( tiVS.^1 71^(10)^1 ^.EL^^l PM0S H^l^Ei-I- ^El 

tfoj^^ nmos e^^i^e^ o^^. onBly.^^^ xj7l2jo S ^?i^>7l W o>oi^efloi>g 
#(i)^r ^*Kil, PMOS H3H*l^Ei» W <5!}El B°J °^1 4fl-o_ ^aJ^jl, NM0S B$ 
^liEil- ^1*1 oJlEl v<$<*\*\] ^-g- o]<%. ^c) <§^<g P ^ uv £ ^ 7l^r(10) 

^Hl TflolS A];Sl-5V(12)^- ^^JL, TIME #3^(12)21 #^-ofl T^B £^^(14)# 
*8^$ ^ 0 1« ^f-Sfl PMOS H^l^E^ 7flolH3£fl^(PG) ^ NM0S B*&*1 

<2i> B 21- A}*}^^ ^fl ^1 BBelM^B 2fl€(^^l)^r NM0S B« 

^HBsflndCNG)^ B^-*V P^ ^1 ^o-}ji, ols. 01^ PM0S B^M^S] ?\)o) 
H3fl€(PG)^: £^ H°l ^#^151^- th}. ^ejjl, PMOS H^^iE-]o] 
^olH^fllKPO-i- ^ N ^ 3£6\) ^^ES. ol^^oj^ai x^iE^ ^^/=5fl9j 

£ 3^ 01^-01^(^)0. ^ ^A^cf. zielJL, *fll BB3l*l^B 2fl^(olBAl)^- ^ 
71*}- ^ ^fll BBsfl^B sfl^o^ igAjaz}. p}^7>*1B, *fl2 BBefl^B ( °1 B^l )-§- 
PM0S B^^l^El^ 7j]olB3r(]^(PG)^- Bf-^ H<>fl ^^ji, o}b 9j^fl NMOS B^fi 
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1020020051322 Qt.}: 2002/10/3 

x]^b\£) ?)lolH3)m(NG)# €°1 nelJi, NMOS H^*!^ 

£ 3# -8-71 ^12 i£2l^l^B 2fl€(^3EAl)^ ^ ^-§- 

6 1 P *8 ^>£^| 71^(10) ^ofl *U ^^^-a- °1# ^Sl^SM PMOS 

HSfi^l^E^ tJHH 4^(PG) ^ NMOS H^l^E^ Tflo] E3)]^( NG )o) o^rtofl *fl 2 711 

°1B ^M)°H(16b)^ *U TflolH ^*ll°H(16a)# 4^ 

£ 41- A^^-fr ^ ^3 i^eflxl^E 5flBi(p R i)^. pmos e^^ae^ 

^ 7flolHBfl€(PG) ^ *fl2 TllolH i^olA-l(i6b)S 1H ^^*>Jl 

NMOS B^fl^l^E^ 7llolB3fl€(NG)# £^ P^ H<>1 ±%;S\S.^ ^ zls]ji, 
NMOS ^&*)^°] TllolH^lKNG) ^ ^1 TflolB isfl o]^ (16a)l- 4^3.5. N ^ 

£ 51- tis}^ , m i£5ll7l^H 3flH(PRi)^- ^7]^ -f ^4^- ^igofl 

SiN SiONsf aj)2 l<2^(18)^r ^tH=k °1 m ^<a^-(18)^r 

^ ^^1 *l~§-€ 1000A^£Sl a, 

^1 ^12 ^<?!^-(18)^: oj^ofl PMOS B^l^Eis! ^^/^eflo] n>^a. 

S*) Af-g-sl^ ^olrf. 

£ 6-1: %^}^., ^13 ile^liS 3rflii(PRi)o) v}^ 7 }t]s. a}*]^-^ # 

*fl ^14 i£efl^|±e 3fl^(PR2)-ir NMOS H^^^E-lSl y]]o) e 3fl^l(NG) ^ ^1 TllolH i 
2ll 0 H(l6a)# P^ H^l PMOS Hqfl7liEl2l 7llolB2ll€(PG) ^ X|2 Til 

°lH ^3JHol^(i6b)l- Z.#& m <&o] ^#515L^- ^-cf. ZLElJl, PMOS H^l^E^ ^ 
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1020020051322 2002/10/3 
°1H sfl^i(PG) ^ *\}2 7\]°]!=. i5flol^(i6b) ^|2 ^^^-(18)-i: 

(HP)-i- of^M, ^12 ^^^(18)^- ^}<*| jl-^o] ii/£e| 

9lSr °l-Sr^^#(HP)ol ^-71 PM0S S^^liEi^ ^^/-ELe^Jol £)7l afl-g- 

6> £ 7-g: , #7] *)]4 5£e^l±B 3fl^i(PR2)^- ^T^Jl, #7] ^ 

% °1^^#(HP)# ^^*>7fl 5^, ©1 ol^oj^(HP)ol PMOS ^3*1 
ii/£Lefl<yol S)7l ufl£-6fl Tjjole _ c^o]^.^ ^tJ]^^ #4i5\JL, o}g_ o]§fl GIDLJl 

£ ll£ ^"71 £ 1 ifl*l £ 4^ ^J*Jt4. ^, P^ «KE*ll 7l#ofl 

PMOS H^^]^Ei^^3]- NM0S H^^1^e]^^# &7)^o_S. ^^^>7l ofoi^efloi^ 
#(i)# PMOS B^^^E^^ofl H^g- <§^*>jI, NM0S B^l^Bl^eH p 

% o]«2}- ^-o] P ^ a>c^| 7)^(10) ^-o]] »] olB ^B|-(12)-i- ^ 

^*Ml, n -a-^-ofl 7 ho]e £ ^( 14 )^. ^. A>^ixjz|^^§>^ PMOS 
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1020020051322 2002/10/3 

Z-W 7\]o]^Q(PG) ^ NMOS H^l^E^ 7llolH3fl^(NG)^-S- AA A\ i 

Ssll^liH 3fl^i(nliAl)^- NMOS B^l^E^ 7HolE3fl^( N G)^ *go\] tg^ 

§H PMOS H^l^E-^ 7llolH5fl^(PG)^- *H €°fl ^^-£5. ^l^^^ 

^(DlHA])^- PMOS B^l^o] 7llolH2fl^(PG)^ €<H1 *§^*M, NMOS H 

ii/ ^1°J^ cl-g-^cy^ (LN) ^ ig^tj-. ^#tl ^£ P ^ ^rH^l 

7|#(10) ^ofl ^11 ^^WH PMOS H^l^el^ TlM^ 

sfl^(PG) ^ NMOS B^l^E^ TflolH^^^ooi o^^ofl 711 °1H ^3)1 ol ^ (I6b)^ 
afll 711 °1H i^ol^(i6a)l- A A 

*>*1^# **ll *113 IMJl^liE sfl^(PRi)^- PMOS B^^l^Eio) ^oIb 
^^i(PG) 3l *fl2 TllolH isH°H(i6b)l- if-tb N^ «N ^^^fJl NMOS H 

^l^B]^ 7llolB3ll^(NG)€- S.^ P^ i-^^c^. ^vrf. zlsIji, NMOS H€*l^ 

El 21 TflolBsimCNG) 3l *\) 1 TllolH ^1 olA-i ( 16a) 1- «H p ^ofl JI^JES o) 

-£ 12* ^t}^, ^13 iSsll^l^H sfl^KPRl)* ^7l*V ^ ^-71 PMOS H^l^E) 
^1 TflolB sfl^CPG) 3l NMOS H^^liE^ t^e 2fl€(NG)£l tf-M j= u}- 

°fl A >-§-Sl^ ^A i^B^C cobalt layer ,15) f^tH}. ^7f^^ ir^ 

B^(15)# ^^>7l Ol^ofl ^5lAl-ol=5).l. o^^^- ^ojAVs}.^ ^7]*}^ ^ 

*m ^£ °AA. 
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1020020051322 #^ <Q7}: 2002/10/3 

5. 13* #7] ^^^1 ^ ^-(Capping, 20)0.3. SiON ££tt SiN4 

1000 A3 £3 ^€4. ^°1M^ ^ 3 §^ v (20)^ olJfofl ^sj^ PMOS H 

^fl^l^Ei^ ^/^eflo] *§>g ^-^a) 4i 3i ^ A>-g-s]^ ^ojcf. ^-(20)* 
*V ^ ^^-H^(15)# 1^<5H ^elAHc-flol^^ ^&MHl=^(15b)^: ^^*Vrf. 
^r, ^*Rr %7] ^^§5V(20)^ ^7) 3tB5[ ^S. 3K>*H ^e|A>ol 

£ 141- 7£^% ^ofl #7] ^3 IS^liE 2fl^(PRi)o^ qjQ^. 

# ;*fl4 4€(PR2)-i- NM0S H^H^e^ ^oje 

^^(NG) ^ *fll TllolH ^2ll 0 l^(16a)l- PMOS 

^lc»lH5ll€(PG)^- N^§ -*!M t!-4. ^JI, PMOS B^l^*] TijojE 

sfl€(PG) ^ *fl2 711 °1H ^1^1^ (16b) ^€ ^^^-(20)* «H P <§ 

nJ-eH, ^^(20)* «H -S^S^l ^ /=efl«y* 4)tb o]^ 

^°JfKHP)^ PMOS B^l^liE^ ±i/E?l|o]o] s]7l nfl^-cl] tIMH _ t^jo] 

7}2\ SLG}^ #^$\JL, °l3 ^«fl GIDLS^l ^ ¥^^7> ^ 

£ 151- ^S^S, 4 v 7l ^14 iSefl^l^B sflBi(PR2)# ^\)7]^}jl, #7} ^ 
#?i^^^-(22)^: ^ a>^1ai^^^- ^gfl agif^^ ^^^>ji o] sea 

#einl- ^l€*H €-^(C)-S- ^f-^L^ LDD7> di^/^efl^]*- ^-01*1 ^ p\\ 
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1020020051322 2002/10/3 

<Q ^HItt ^^^-ir 4i31 sH ZL^iS] ii/ ^Leflo]^ oj 
^^#(HP)^ ^^^U] o] o1^<y^( H p)o] pmoS Hsa^liBio| ^^^o] ^/ 



^ ^/ ^efl^l* ol^-og^ oj o)^oj*ol PMOS H^^]^ 

^£ ^e^H^M^*^ ^*M- p> i3S PMOS 

91^ 530)4. 
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1020020051322 %^ 2002/10/3 
1] 

PMOS NMOS PMOS H^^l^E^^^ ^ 

?1 PMOSB^l^El^ 7flolB3fl€ ^ >S-7l NMOS H€*l^<8eH NMOSB^l^Ei 

2] 7llolH2fl^3]-, ^7} PMOS B^liEiS] 711 o]H 3flH* *}i£l3l «H 7^£^ ii/ 

= 31^ 33b 5fe n ^4, #7l PMOS H^l^Eio] 7llolB2fl€ ^ 

ZL <£^«H Til °1B i 211^1 ^11- «H ^i/H.^)°l-g- ^ °1 

£_o) # ^ TllolB *H 7^£o] oj^ol 

#7] NMOS B^l^E^ 7flc»lB3ll€ ^ 711 °1B ^311 <>H# ^f-*l ^oil J£ 
sfl^liB sfl^^- *§^SH PMOS B^xl^E^ TllolB sflEi * *112 TllolH isll°H 

<H1 4 v 7l *ili *h P^ 4ii/ =3]^ ^ oi 

2] 
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1020020051322 %^ 2002/10/3 

o]^o\ Aj-g-sj qzt%*]^°.3., PMOS H^l^i^l i^/=sfl<y i$s$ 

3] 

1000 A ^%r*}±r ^ *}^r SKE*^*}^ afl^^. 

[^^J- 4] 

SiN ^ SiON ^ *>M-» a>-§-^ ^ £^jo S ^ ^2:^! 

5] 

PMOS 7llolH5fl€ £ ZL <#^ttf oil ^£ 711 °1B 

*M ^-£^1 ii/JELefl^-i- oj^-ol, TflolH 5flli# 4^31 *H ^^£5] ^ 

^/^^<y# ^ °l£r°] p NMOS H€*l^<g^ ^til*!: «>£^7l^ofl 
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1020020051322 ^7}: 2002/10/3 

#7l til£xfl7l^r ^^-i: *H JL-^-S^l i^i/^efl<y^- 

fltb ^€ *|#*Rr 3M ^ ^ tiliE^^>^ ^12: 



[^^* 6] 

PMOS B^l^^sh NMOS H^^l^B^^nf, #71 PMOS H^l^<^ofl ^# 

3R> °l£r°l ^€ ^ n #7l PMOS H^l^E^ TflolB^^ ^ 

£r°l ^€ TlHH sfli^ nf^HS *H ^^/JELefl tl^ ^ o^ol 

^€ £tt p €°1 ^am, ^>£^7l^ #7l PMOS B^l^E^ TllolHsll^ ^ 
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